Degradation of atrial natriuretic peptide: pharmacologic effects of protease EC 24.11 inhibition.
Several processes participate in the clearance of atrial natriuretic peptide (ANP) from the circulation, one of which is enzymatic degradation. Endoprotease EC 3.4.24.11 (NEP 24.11), present within the kidney in high concentration, has been shown in vitro to degrade ANP. Phosphoramidon and thiorphan, two potent NEP 24.11 inhibitors, have been shown to prevent the enzymatic degradation of ANP. The purpose of the present study was to determine if phosphoramidon or thiorphan would alter the in vivo time course of the pharmacologic effects of ANP. The magnitude and duration of the ANP-induced increase in urine output and sodium and cyclic GMP excretion were examined with and without either thiorphan or phosphoramidon. Six separate groups of anesthetized rats received either a low, medium, or high infusion rate of thiorphan or phosphoramidon. Renal responses to ANP were potentiated and prolonged during the low phosphoramidon infusion (3 Ki) and the medium thiorphan infusion (150 Ki). At high inhibitor infusion rates in the anesthetized rat, ANP elicited a marked depressor response. In the conscious spontaneously hypertensive rat (SHR), a 15-min intravenous (i.v.) infusion of ANP (1 microgram/kg/min) lowered mean arterial pressure (MAP 23 +/- 6 mm Hg), with an approximately 35-min duration of action. A simultaneous i.v. infusion of phosphoramidon (high dose) produced both a potentiation (33 +/- 3 mm Hg) and a prolongation (greater than 65 min to return to baseline) of the depressor response. These data lend support to the hypothesis that enzymatic breakdown of ANP may play an important role in regulating the actions of atrial natriuretic peptide.